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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
high contrast and to enable a quick response. 
SOLUTION: This display device has a liquid 
crystal layer 115 using a liquid crystal having 
a chiral-sillar-mectic C phase or its secondary 
phase as liquid crystal material, pixel 
electrodes 12 provided at one side of the 
liquid crystal layer 115, counter electrodes 
105 provided at other side of the layer 115, 
active elements supplying prescribed 
potentials to the pixel electrodes 112 and 
insulating layers being at least two layers or 
more including at least oriented films 107, 
1 08 provided in between the counter 
electrodes 105 and the liquid crystal layer 115 
and between the pixel electrodes 112 and the 
liquid crystal layer 115 and in this device, 
total sum of values (d/&epsi;), in which each 
film thickness (d) of each insulating layer is 
divided by each specific dielectr constant &epsi; at frequency 1kHz is set in the range 
of 15nm to 40nm. 
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(71) SS!£J D\^A\3\D10\M EAIbK UAI^S DOIS 

3JU3f2jai D\21M3\M A\0\S10\^ S£l3l2f5i 72&X\ 

(72) Watt AhOI ^ D*2 

as mUIUSa! SSSmUl 0I^H¥ AIU^HS 33 2>¥A|3|2|0|A* EAIHt 

01 01 a £10113 

ae im-wasi sasmwi oi^n^ aili^iqs 33 d\^mb\i\o\m eaiw 

«&?I*Q!?£UI 

(74)Pi£iej aet!, 9a? 

A'MS^P : Sim . 

(541 ^gHAIgjcl 

e iSS °ij§XHSSAH S£^ eSSS 5TS 3J0I& ^DH^! C& SEfe 01 

§g! ™§SA|g£|(HI 2!°SA|, 2!jE| a DHM^Ag °ijSHA|§£|fc ™§XHS£AH 3>0IS ADH^! C4> 9E 
¥»4f(subphase)°J 2!j§S AfgSfe &D\ g*0| HISS s^S^, 4>OI 5!JS#°J □§ 

aioi 401 sea^i 401 aioioii hiss a, mxs. mm^is s»»t ^che 2jh°i i^ii s 

IfS^, 2f S2!82l Jffll d[nm]S 3S| bl^£ie eS UVW SOlEi at(d/e)2| »0I 15nm2f 30nm A>OI01IAH 
3 Ml AH 

e is e aaa amotion bs ^shaisxisi e+se, 

E 2fe E 1011 EA|@ 2HSSAISXISI si±^&m SOI^fe EE*, 

41 A| Oil (HI DS 2!|SHA|§£|(HIAH DS S}£iES°l J\mii SAIOU B-IAIIM g^S SlfSffe 
gSfOI 4!8Elfe SIS ?S§ HOI^Ffe EB, 

E4fc£ 30)1 EA|£! SIS ?S3| 3S5.I 019101 ?S1 SOI^fe ES, 

E 5{= SSBl^SSI UHsfSJ ¥M UBLflfe Ell 01 S, 

£ 6S AC 9S0IIAH eM£tAMH|£J Id/e °J£S= UEfLflte 3EH°, 

£ 7a mil E7dfe °IAf DC ?§(HIAH sl^S^SJ ^!£J BS ^Ss SSSJfe EJ 01 gJXIMOl 3, E 7a 3HI 01 
e Sgfo) EfoigJxIM, E 7bfer t!S SgJ°l ElOiaXIM, £ 7cfe sl^ 21^ 2gJ°l EJOIS »M, E 
7dfe SI4i «XI EJOIS »M; 91 

E 8§ 2| M DC ^PSOIIAH SME^MblSK §Sf^E°l Id/e °IS£!s UBLHfe 3EH HOICK 

* ES°I ¥S0tl CHS ¥S°I 

101,109:SSe 102:S£I?I© 

103 : S5.H SEH 104 : 2tH3M(overcoat)# 
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105 : UO Sia^l 106:b^aas| 

107 : tim^i 108 : ^ HI 01 AH (spacer) 

110:<MS<y 111 :TFT3||0|e g = 

112 : UO 113 : 3)1 01 M 12i 

114:^£Pie 115:S»SS 

116: TFT SS^ 117 : MSe| 

118 : HH8W 119 : OD^AI a*tH 

201 : ^ Aid 202:<y^d 

203 : ailgi! 204 : si QMS. 3|^g TFT ±X\ 

205 : 5.IAIIMS TFT ±X\ 206 : ITO SI^S^ 

207 : 55§§ 

maoi ^stt: ?i& m j sots/ mavis 

S ggg 2«§XHSSAH aSSS Efe &g 3101 if ^OJI^j ££^ ¥^4>(subphase)°l 



OH 



§1 OlgSlfe S!j§HA|§flO|| fife} 20ID. 



TFT- LCD °J §S^E2I AlOfZtS 3H<y8PI 91 8H 2!j§XHSSAH £>*f?2£! EEfe ehSASfl 0|gSI 

fe oi an g^sj ai^soi &=?&o\ so. xisj s^s srfe ^§(£fe aa si&^ss sioii!- ^dh&i c& se 
^x^si °h§)oi tft oil °joH ?§ge, 2"§°i gg^c:i i\m aizjsd iiii^i>i S3ii3* »xi a 

&S HSIAI^JDH SfSISI Si □( OIIS mo\ SIMeKHartmann): J. Appl. Phys. 66, 1132(1989)). 0I£ £?XI a 

£*£j a^fe £.9) 3in? ¥^om, oife £ys£Piagj:n- xhsiais aaoii &^&> gin§ seH 

&d. 

3IID3I epi ssoi as saiaoiiAH =^oi aaaa, ?§(ac ?§)oi §/¥ chu ses ^sa nag§ 
npi a^&a. dai sate, <ys sasi §cn&i8 = eh8joiiah s*3S3iu, sfe as ms. smsm, 
sai@ st&oi ssa m, ses hsiisioiiah oi^s &ehs e«a *on a^a aisi s^&eh pizjoi ^ 

SEJfe ^U(step) gaoieife e14fOI BHge+D(OIIS sCH mi = g>:M(Verhulst) 21 D4=: IDRC '94 digest, 
377(1994)). 

CHS! 2S(AC ; ?§)B| Al^aoi OIUEI b|CH§ SE=(DC A|^a(OIIS SOI D U 3 h(Tanaka) £1 D4*: 

SID '94 digest, 430(1994))0I Olga OH, ±W S&OI ^^61X1 Si2, SMD^Mblfe tf^SQ. ZIEHU, 0| 
gSS V^!92, iB^Efe XHSrSD. Olfe £E© ^X| ESS XH8IA|U°^tt| i^Slfe ei^OICi. 3|!| A| 

ztoi act i^oia mi is^Efe xhsi@d. 3iiD3> dc ^MoiiAHfe sfegoii sish opia a& 

>i El U (sticking)^ a* SI Ell £1 Al ± Oil °|5H OP IS BAKU SHPI S1H&D. 

4.PI& ui2i aoi, cms en ac =?mm yicns es dc ?§oiiah j\s ma.® mm sxi asf°i xhsi 

2f >iU 231X1 SfllS SH^SifeCII SiD. 

2!j§IHg°l SOU AH 231X1 CH**!, = IS^EI H^SJShS, Xl&fe^S Xl^Slfe 201 01 23i 

xi sxiiss gs^sE3i xisgf ?e sfe ^sau 2*zf ys se=oiiah°i ^tap mms\ ^n, §sai^oi 

3|=A|ZfSD §TS 5H§IHSS OlgSSSW SHSa 4= SiXief, ^IHfe 01 £15} 52i B^Stfe; 2H§IHS3h 
gJD. St°£ S£0||AH°l H^SI3h ^PeiS 4 SifeXI SJ^Aiain SiQ. 

3|ia31, "HgSAISXIfe siea3|3l 31X1^3, s}± 33P1 OH? MBIfi 3301 2?92 SiD. Z15HU 0|& 

m TloDAHfe S D2J0II CHS 3|I|AI2iO| &£A| gfOIXlOf S S!fi3l SiD. 2!<SATISa §S m%°\ 

SI3IILH0IIAH 4.PIS} 23PCI SHIS oH^olfe 28 OlgD. 

3IID31, II^S^H) y^oil °|5H ^X| Sgf2| X|§IS Hl^Slfe 201 011^3 2JD. 3£HU, Xi^fe^SI £f^fe 
0|g2|oS §g^£2| XI5IS 31X122, Zl 22}SAH &PI& 231X1 gfllfe SHgH 4 8tD. 4PI& UI2J- S 
01, 5H§XHSa 3HdSlfe 5Ef££fe 6f3|e> 231X1 SHI, ^ S XI 2 SI a XI6I2F gSI 5H28PI 

DSCHI Stela* SIS ?^OI|Ai ^2|a 4= Sife CH^m ^2i&D. 2J XI a^ggSI S3Pi 2B|§!D. ^ 

y^ej m?i^:M yioi^i ^ms oise 5ijQ« ohm^^ shshai^xkhiah, a2§i*§ 

ts@ mgm mmmci. asii'g 10 scfe zi 014 mxi §3iais°sah sxi agf°i xispi ohs 

a 4 siD. 

Z1SHU, §Sg 2w§IHS£l gS^£31 &§2|oS gCHS! ^£E!i ^Xl 3ffe & oH2a 4 SiD. 

a^si s^s £E& asgifoi §3hkhi a>£t #3iaxi, oioii °joH ^bpi S3ism, ?g sisoii cum ¥ 
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b ?§sas affiaoi suib, ois ?ssas ^i^Aiasi i¥§ biabm §2*011 arssm ho. 01 gh^ 
on g&s siisii 4* ao. dhu, &eJ40f a^an lyg^ei :>i*Aiys bohpi (neon b 

§a[A§^ ^^ai 3H£aX| &fcO. HoH&SEOII OB* ^I^AIZIOI gtOfXI^ S¥01l 2I^AI2}g d!A||^ §st 
Oil 2J6H SO B 01X12, 31^ ¥^0| feJ^SHHO. S£0|| QjoH 21\\9\ TFD2[ 22Ha ^ 
51 0|gof£(0IIS MCH WI = S^e(verhulst) a 04: IDRC '94 digest, 377(1994)), C\B £f£ja Jl^eoil 

dUHiM ssts ^tysfb 201 j\^mu. 32hu, 01 ^£ouh^ at ^^oii cub ^s^a af°ja ^ § 
^sm, ^smsoi stssHM, si^&a *y<y§ ee^ sisuisbohai ^si:n ho. eeb, tfdoiiai^ ^¥is 

±X\ a Ml SI ^Sa Mf?*!£0| SSI 4 SJOfe SSPI- »2, WEiM 01 CU^S A1XI i§i 4 Si CHI 

a^so. 



S ^S2| ^£ 3e £[ ae| 4, oiH, e&OI 3^B ^SHAI^XHr HISSlfeGII HO. 



01a ^§ ggapi 91 M, s iraoii cue ^ssAisxife 

SI13IS; 

SI 1 ^ CHI CHoH zja* SI3S ^a ^AKd; 

SI 1 3ies| SOU CHoH SISS ^a 

a^i s^oj ^Af^m *oi ^4a >j^a in soil d\d\s si 1 3i&^a ^4*a ^i^a^; 

b 9¥b ^4-a = m o\mms= b s^oii 2192, o^ ^01 ^4*a e ussite <y 

StfOII 21£lb £235^ 01 £S§£ g 01 EE23^a £21 SI01«te ^4a ^AKd S CHgSfe ^ 
A^OII 2^a^ SI 01 EfXFS SBSlte, £>0| ^a sf4i2^2f 6^1 ^4a <M^£ AhOI CHI £J£Ja §{ 
4a 

gj\ m^2) §}±e^o\ hi safe m\ si 1 ^ibsi sboii bb si 2 :m&; 

&J\ SI 1 DI-^Mfe #D\ SI 2 5IB2I SBOII HIS 9 S§2^; 

9WIB ^011^! SEfe ¥Xf^ e CH£ 6fU£| °J|§i Al§6[2, &OI SI 1 Si SI 2 31© MOIOil ^.£IE|fe 
§§; SI 

^^o} if^s^jii ^oi °iise Afoioii sis a uHSSfa s§2^i ^^i afoioii sisa oh 

&D\ 2DW 01^21 2|2|2J ¥#11 d[nm]M lkHz2l ^m^OIIAI 2| #2] UI^SM UVCH SJ(d/ 

E)2| 15nm£f 40nm Af 01 Oil AH ^§£|fe 31 BO. 

&D\ 2JW OI^Hj i3§8 Sl^a^HI- AFOI S! SSS^Hf AhOI CHI ^ SISS bHS^t a Oil § 

soil tnah 2t uHBBt e ch£ mu se^ s bH&ei2j o^bhoii ^xia^ Hfii^sii sbbo. 

2i(d/E)2l 18nma 34nm Af0|0||AH ^§£Jb 301 b[|^6fa. 

^ssaisxi^ m^9\ <Mm<Moi sf^^^g ss8m # ^m&o\ 212121 ^oii chb ^^21 ^^i 
s^ifM ^x^oei i?espi ^i 5H ^M6\m.m ssmw, ^a^oi 2¥ ass ch, b nai 

<y^^s ^ ^^a ^^a^ e aism^ a^oii ^§a ^^a saiaoii chskm bss ^ 

^4-a 61^8 3LB ^^a <ym<M ^^CHI DiofOI IQCHS AH^ Stfe 3^11 SSSffe ^Ife 

1 5>^0. 

oia^ ^ai, ^^a dm^s seb 2|2joj ^^^oii cumoi bch^ ah^ cie n^n 
moi, ^^a ^^oii cnmoi yaa g^sib ^i^e ^ ao. 

seb, ^a di<y 2|2toii cub aatifisi ^as ^ Haiaa am oi^a ^a^oii/h bhh ^ sisoi, 
n^isi ^sa ^^a Haigia ^lase ?* ^a^oiiah §a& 4^ sto. 

^^a s saa <^s^oii chb ^di^i ^soi yai mi, ^a ^a^ m a\Bo\±= ^a^^ 
om ^A^a ^i^AieiMO ej JimM&m 5^ m±m s^sffe 201 un,^ i 6fa. 

^a <^m<y sf^oii cub sf^^^a aas ^§a si 1 naiis §s 2^2^ ^tyan, 2^6^ 
^§a si 2 hbusoiiai =a ^ai exiaoi, 012s ^^i^£^ B^eo. 

r^sa ^^a h aii s s 10 ee^ 10 mo bh, 1000 se^ ioooso 301 u^^a^o. 

3toi ir ±mm se^ ¥»«9 eq9(Stf a^as ^§ EEfe ygsaa ^§)oi ^ssis^ai mew 

m, e?SHA|^»2| SSIS^if §&^£fe UH»Qf2| 72IDBSSI 2CH(order)a UOtSO. Uiom oh 

§011 StCHAH, B^atB °-^§§°J ¥Dil Oil tilofl 1/5021 ^HWOU B3fe UHB^S Ul^Sia »• HMttXia 
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£ ffljSSfiD SPI SSTOI OH ° 3D. UfleWSI ¥WIPI gbHS eggX|£ISE 015101 2«gS| SSiaSai § 
g^EEOII Dlxlfe SSS 3CI. 

nam, (Bi)asaa ^§01 xigt§=(p S )g 2pi msm, bisage pspi issib ?ni4=£i ejpias a 

^ Of) AH E Sf(Ps2| at Oil CDS} 4=4J0I|AH 4=^011 0ISfe)S LIEffcHCh CEI£IA1, ^ggat bHgatOII 2JPIE SS 
a Olg 2t2|2| Sirg 2 CH (order) PI SS-'SICh 3 H 2ISAH SSiaSlDt ii^Efe BHSQtSI ^ 7H1 CHI 3311 
SJSSCI. aPI3°S, ^^£125 OlSEIfe S£IOIOI£E HHS°tJ» 3 bl^CHI gg£|fe gSet(¥PI§93at 

§)g saioii §jpj#°sah pi>sci. majAH, oisfoiiAHfe bHifeta brsaaoia qmm seisoiai set. 

i2§§ etstsi i^/sfe fes sags or 04 ssissg xhsiaisis, bsn ejpiasoii ens a?a§s spi 
as, £□ se assi ?§°s 5§ei^e§ si 4= atci. nau, ia§§ et^n sj/se^ ch 

feS Sa§S ^PSSie, ^25 B9\ SPISSOII CHS gfiSS XH8IEI3, £S XH8ISCI. 

oifc Htota iy/sEfe fes sags 9jsh sss°j gsoi gpisi3, ^sgisi siigsssoi gpisioi §e 

£?£PI XHSISIPI ttHSOICr. 

spis tiia soi §pj§si ^jhi £fe sagoi esisie, saaetai is^Eb a;ni esisct. n&u, s 

2iaet3l ii^Eb SaiOI£E-£H(trade-off) SPIIfi 23, ijtgS g2S B¥l eJPiaSOII CHS 3f3f§g 

mm ^ *w se*t sagoiiAH senate 3 at)g 3>^a. ^sai^usi aetoi ajgsia, a^atoii/H pis m 

g 5§£(Aef 4= ojp. §5fS£3> eslSie, SSiaetSI esife OHS 33, §S^£?I 4^S eSIS 
a. IIEIAH ED gfg b»S SCI BMS §g^£?( SCHXIfe 3S0IIAH Sl^atg 2 = C|. 3 £114, SPI MHim 
& e«§°J SPI HHStOI §S*S| ^THIOII I|£| estSIXI 3tfe:Clfer £28|0||AH SOI a CI. 

SPIS &=?Si §2|SAH MB ?l set »BS^»j» §g^EI 2fe e*!§XHSP| 0|gg OH, a» g°jS(HH^af 

in neon iiei ^xisife bis§iaet)si ds at bisag es uvoi sen a at(d/e)si ee spis g 
?is ggsie, b?i sj pi set on Diet ssai^spi ?is 2-1 sasiaci. oife s «tgxiPi as s 
ae sssoict. 

gysjog o|g£|fe BHgjat XHS2I blggaot ID SSI bISSgS SPI g?l(at d/eS| StSJ g?|)S ?§!o| 
PI flSHAHfe at ¥3)IIS 30nm OISI73IXI gfPfl fit ^2PI StCI. 32HU, 01 S §£WXI a k 0|X|S, HIS Oiaoi St 

0UI3, ^^oi piga fligg ^sas spii sasife 201 = sis-mi act. H£Iah his oias gPiAispi ?i 

SHAHfe bH St at 31 bigg £ at g £D\ ^g°| bisagg Stfe 3SagS| XHS(0||g gOi gaat°Sfe Ta 2 O s ) 
S g^slfe 3301 biasiom. 

S£?t, eijgeoil 0|§S|fe 2!j§XHSfe eg UdS StSaS SEfe ¥S3II StStSa^ 2!j§0l bUf^siD. 
^SSXIS 5tfe eiJSSAISIIOII Algolfe 2«§JHSS/dfe 3101 K ^OH^! C4t £fe ¥»4tS| e«§ g, DH2£| 

£& si^aiaiAi^B ueuhxi at ° a ah, ?i£-agt §5goi a soil Pist3, ^eastoi y°oi, hhsjoi et§ 
sioi aife si uas gtsas ^§ afe etstsaa ^§01 pis ^ssici. sen staxt sife set 
§ as °i§si§ ssas 2!|§, 3°i§ stssts etssas eij§, ^ei soiiej sehs oissife ssa 

a 5!j§, at Ua EIXISI BPiS SSaS ^3 SEfe ^S|SSg£|i=l(electroclinic) S3IS OlgSlfe SSaS 

es uag ssas ^sni ^spii etssas ^§01 spi ^ii moil stxi atfe 

ci. 01 a oiss 2h§xhssah eg uaa ssas 2i<§ £fe ¥Spii etssas ^sg oigsife 201 ai 

S 5! SI CI. 

SEgt eijSXHSSAH Sg U«S SSaS SEfe ¥SP1I eSSaS °-!|§i Olgolfe 2!j§jHAIS»OI|AHfe 

£iaiim ssg sssife ac =?m, ^ ejpiaetg naia qici ^sg easife §/¥ ens ensi ?§§ 
sipiu at sissi asagtoi cist ^4»si naia oict easier sife siai dc ?§i ^ssat saioii 4= 
s £I9J ea, *si £|oj ya afe £ e y a g c»t= sms ^issife 3301 bissism. 

si^9I£iaispi a si lieiuxi stfe eg uag its a a ee^ ^sjpii essas ^§g oigsi^ s 

S, DC ^SOIIAHfe ag SI^EIieiAI^OI S| st SIS ^ El U (sticking) SHIP! It£*!8|3, CO£|AH AC ?§§ 
Slfe 201 blS^lsm. SEE! Pl^ ¥^2t ^l, 1 §e§ 6HSSIPI ?ISHAHfe SPISt £IAHIS SSg iWglSlfe 2 
01 Hlit^lSICI. 

si^eiieiaispi oh^ sphu si^eii £iai^pi lieiuxi atfe eg uag ssas ^§ stfe ¥spii ess 
5»goi Aigsfe 3?, as si^eiieiai^oii sitt sis ^eius 4'gs shipi axi stPi mi soil dc ^ 

§§ 4= SID. 3£HU, B^Et DC ?i°£b g^gSI BSSIXI StS Saoil SIS US ^EIUOI m 

SetCr. CEI£IAH aaoi 9JPI£IXI StStg Bllfe m^W UE|L4IEE^ 3121 SXIS3I §A|0||, 2f SI^SI am 

asoi ciei a* 4* si saia otci easis^ sife siai dc ?ii ^tssife 201 bis^isia. 

sai on Ateitt Sfife act. eaAisi haisohpi sou sixi stPti sipi ^jsnAife s^dici 
011 ei 01 a g cispii sioi eaAi^ife 201 sut^ej sspf atci. E£tt, siai dc ^eoiiAife pi^ assi = 

SOU SIS SAISI HICHSOI §§ feOII SCI. OIS 5H§S|P| ?)6HAHfe 4-S £I8J S3, 4»5| £|gj y S §>■ £§ 

ea g oi t= sms mm Ai§sife 201 bissisici. 

S ^§S| ¥PI^2J ^2{3f OlSgg qoil 01 CH life ^930||AH gt8|§ 2013, ¥^2|°Sfe 01 gg21?9 
g eij 6H XI Pt U S gtgg ^AISIOI a 4= 2ig 2 01 CI. S ^SS| =5j3l OlggS §181 SVS ^Stg^g?) 
(HI 3HAIS ^b|2l 5 it Oil SISH ; ?SEI3 ^CHS 4* StCI. 

S SAHIAHOII 5 SSI 3, S SAHIAHSI ^SSIfe S? SESS S BSS| blS^IS SAIdlS I4EILO, S 

PIS ^S2t OISIS) blit^'S SAIOII Oil CHS SAHIS ^S3I S2HI S ltSS| S!£|S SSSIfeQI Egg SCI. 

S¥S ESI S58I0I S B§S| SAIOIIS 0(21)011 Pl^SCt. 

E IS g B130II mm e«SSAISX|S| seS=0|3, SE 2b se ioii eais ^ssaisxisi si^^gsi bsse 
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om. 

oig^i 101b SSSf, 102b S&I3IB, 1038 §2H UE|, 104b 2bH3^g(0f3ij SEb S£|0I0I^ -Ml 
105b ITO 1068 dl8BBS|(Bt*2HI d lf HI^SS e 0, 1078 tJHSe!(^¥JHI d 2 , dl$?2§ 

£ 2 ), 1088 ^IHI 01 AH (spacer), 109b 1108 iJI^ 1118 TFT 3II0IS 2^, 112b ITO 

1138 D\\Ql= i3§, H4b SBI3IB, 115b ^§§^2^ ^3 SEb °-^§2§ iSS), 116 

8 TFT BSB, 1178 S^s*, 1188 UH^(^¥#il d 3 , bl^2§ e 3 ) g 119b Oil ^ A! S^XilOIQ. utBQt 
8 OIIS mo\ BBIS #aS(Si0 2 ), ^ai^ il^g(SiN), g}KI ^aS(Ta 2 0 5 ), EIEI^ ^Si ®D\ 
XHS(SiTI0 3 , Ti0 2/ (Mg ; Ca)Ti0 3 , La 2 Ti 2 0 7 ), <L^g(Zr0 2 ), tf fc}»B S3* XH£(PbO, Pb-Ti-O)^ § 

018(011 £ 1 ffi £ 2011 £AI9 751 5>b UI3&AI9XI2I ^AlOilOil CH6H tfgffO. 
(BAI0II1) 

%*R\ IJEi 3IB01I iStl ¥SS^&0|| 3ffc UtBSSSAI Ta 2 0 5 ^^(bl^SS 20-30)01 75nm2j 

^fllS ^IIHEHgCHI 2J6H §^8C|. ^2J Sf±:>* CH^IOI 3IB3 UteWOI g£9 S£f ^9 3IB6J 

on axil ?3Wf £ soil uata b*2i aoi s§i 4 siz.m m£Ioioie(act-608oii 2joH aliosi: 
i^]]?^), bi^se 2.6) a* a bH^^p^AH mgrno. mm, MaioioiH ^x\m o\m\ ai ay hei 31 

eOil ^|5[2, 31 BBS OieSFOI 90°C^ 3mZ} f m± S?I3|0||/H 200°C^ 30^b riiSBCK CE^AH 

a saioiois ^8 5 0 Hj aa^ss a-is aaaa. as on ^hioiai a»(sia 2*/m)3f 3ibchi a& 

BO. ^QIIOIAH £jttb S3I 4X1^ 2g9 «£l5KSi02) 2J»£ ^£!9Lh S*fS AS Oil = A| B*fSPI 31 
B 32°J £>¥2f 6^ AF0I2I ±3 flflOII 3i6H£!Cf. ™3XHS^AH 200nC/crf2] »»»^ # 150jus2| EirAI 
B B 6V2| SlfS^e 3fte ¥2J3II Sl^Sa^ ^3(TLAF e»S) TLAF-l(A*0|^(Saishu) 21 C|4=: SID'96 
digest, 703(1996) B2)S 120°C2J SS^EHOU/d tf Oil ^SJBCf. 01 ^§XHSb ffl3iaB-B¥j»B. ^£0il 
AH fifBfil 5|^Eil£|A|^§ 2>bQ. 01 eii SHIS Oil 23IS 2J3*6*01 UHBflaS SB HH, ^?18£3* 9O°C0ll 
AH SWH ^SfSUl, 50Hz, ±10V2J i^i °J3f5l£, UtBS|B £31 UHB8 £M 4- HQ. SB £ICH B3I- 
aSOl ±6V0I2, B £^A|Z!0| 64 EEb 32/isS 2>b TFT ^§ AI^UOI AISBCK 

£ 5b AC ^EIM OH^^i^ ^eOllAH 6V2I 2^01 oj^ f § ra ^CHS bHS^ UE} 

tup. czi-^jh^i b ^AioiioiiAi Afea ^sih^oii °ioH sbb an mm 6jeh(hboi q^s ji aas an 

£Oi£l UHB ^EH)b HJ^e 5>XI S^H, 01301 bF^^ofD. 2.621 dl^SMM gjb bHSfSt AL1051 

Oil SiCHAH, B¥l ei^hS^OII QiEh ^^3\mJ$ g^£^^b ^ ^I^OIIAH^ bHSSI ^MD\ 30nmei 5^6^0ilAi 
sICH^f SO. bl^2MO| 250IZ, ^MD\ 75nmej Ta 2 0 5 ^^^ 0\mo\B UlSflemsi ^(d/e)OI a» 3[nm]0| 
31 ffHSOII, HHSfsia dfgi^^SI g^(d/£)S| B I(d/e)8 EJIOIBSI HAIS 20ICK £ 68 

2| 3IB2I UHBBf ^MD\ 30nmej ^Oil ^OiAHb BtftifiSI ?\m$ EUSSIb BI&JOJl CDS £|A||e s^OI BA| 
Oil £ 3°) SJ^ i k b £ 4011 £A|@ CHBIIOI fl^a?§i BBBCh 01 ?§aH 

8 §SI HI^8lfeQI ^S6K^. £3S£ 4 Oil AH, °lg¥ZL 2018 ^Altfg UQLHH, 202b ^Sd, 
2038 SSgg(Cs)<y, 204b Sf^<ilS D\mB TFT 205b BIAUMg TFT ±X[, 2068 ITO 11^2^, 

2078 S^SlfOICh 3 £ 50il £A|S bf£f S>0| ^I^AI^OI 64/is^ CH 103:1, 3|«|AiaO| 32ys^ 01 
45:12] g^B 2^S| 5§£fA§b|l 4^ SlU, ^a g&Oil HJ6H OPIS S&S 2i^!£IXI S^^Cf. 

blUOjl^AH, O^aastSI XHS^ 90nm2j =^|(d|°2S 4.5)B 3>b Si0 2/ UHB^XHSSAI ^ D\BWM 50nm 

oj s= mm #£iomiH(ALi05i)# oigBPb 3im nisjsnib «aioii inf eaB zs25hoii/H ^oi m& 

SO. 01 B SaWMIAI UHB^a WBaB^SI ^(d/£)2| i^Z(d/e)8 58[nm]2| S K2S B 2010. 01 
S^Oil 6TPIB bf2l ^01 BaMfc'eiBOII SSJS^B g^FSH, 3 B?l B^IS^OII CUB 

S^iSil 3E£[ae^ X-ioJSD. OIB ^ Oil AH |H6H£! ^3fOilAi£ ^^£f^^dlb 31^A| 

BOI 64/;sO] 2^ 40:1^ XimeFSCf. TFT ^fi AI^HOI SjCH ei^^S^ ±15V^ 100:121 ^^£f 

r^M tll^h BBB 4= SailB, 5HH B3H»a, OiBilOIOil CHS <LiS^^ Xil^blg^OilAi ^g^b 5 

BSHSO. 

(BAI0II2) 

S ^AiOllb Oi5ilOI 5IB0II CHBCJfe B£f SEiB OlgolDl, Oi^lAH 01 Ell 01 5IBtf2| TFT ttZLttOU 9 

5fb ^^2] ¥S2^8 PEP^ SiOHH, 3 012121 *SOIIB fSS^i ^^S^D. 5£b b^^o 

Si0 2 ^S|(bl^a§ 4.5)S ^ffl El BOI 2|oH ^§XHS2f S^oFb BBt ^92) ^ 3 Oil 30nm2J ¥Dil^ B 
SSfaP. 01 ^AlOIIOilAI UIB^S B3I IB SOII A^OIOil/H ^^^b B*t SJ^M BXI^I 91 8R VSI B 
El 3IB40II ¥S2^2J HHEia§ BBQ. BHBB2SAI S£I0I0|£(AL3456: ^B t^^H^(^), bl^Se 
3.4) Q|g BAIOII 13f BBS a^2£ OiaiOl D\BjA bfg^lM BBI- §EI 3IB0II 30nm2J ^THPI 

sssm, aeoii melioioih ^^^^ bbbq. baioii ia ^01 xnai2f ^ihioiai sjk 

5!3 2/im) ^^01 ^ty^Cf. §gjf ^iSH Bl 6^ 3|B 22 AfO|2| WM Oil X\2\& B^flPI 
PfoHSQ. bl^SSOl 4.5012, ^JWPI 30nmei Si02 o^og g^g »B^2I K(d/c)S 2A|2|2£ 7[nra]0| 
2, UIS°ta UtSaa^SI a(d/e)2l 1^8 25[nm]0| B 51 01 a. ^SXHSslAI 200nC/crf2| X\^^=>, 100ns 
2| gSAIZf SI 5V2| Ssl^^M §>b ^IS^S^ ^§(TLAF §)(° ^Df(Hukuda): ASIA Display '95 

digest, 61(1995) SS)0| £!§&EH2| 120°C0||A| ^Oil ^^SCI. 01 ^gXHSb 2J^^^-S¥5f§ ^dOllAi 
6I^EiiaiAI>iM 7|2| UEJLHXI BfcO. ^SXHSOII OioH BTOB B 318*01 UHBXHBIB BMB, AL1051B .01 
gohb 3^21 SAJ 5*311 UIBSIS bHB § ^ SEB, ±6V2| JICI 21312^^ 32/is2| S E*£! 

Oil CUB flHIAIBB ^bTFT^e AI£B0| 0I8BQ. 
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E 7a LHXI £ 7d0il £A|@ ma SOI, g£H2J TFT-TNg ™§|j» ^SB 013101 =?^^ 2f £1^2] 
£JsS&(403)0| OH 520 HEIIS0m(2f 8.7^) ^2£Jb 2|Af DC 9g0l ^SSH, SAIOII £^ y a :pg 0 | 
AtaSU. ^£ G8 ^ 2J Oil AH MAIOil f^oHXI XI 2» HE]|£J2| 2^ ^A^01l/d SAIOII «SO. 

*M£2] HSlfc £20il CLfe ^£ BS A|0|| AP45|2^ ei^n 4^ 91Q. 01 3¥01l£r Dei aF£!2j 
31^ S^(401)£| AIB« blBS&EHSi CH 31^1 B±(402)S| AIB(32us)fia lObH ^ 320/isM ^3 

eit =?m »soi oie^a. n s:»£/h g^ei = 100:121 eMa^Mbia- 30ms ois^ §e^£^ ^ 

CHXIH, g&Oll 2IB Ba SEfe (flicker)^ £J^£III &bCf. ^ICPf AH^ ¥Jil2j HH»QtS 

3±*= ^01 gaSIQ, H ^ Oil AH SMS =?mO\ ^fH£JS, = ^±M2f gS^ESI Zd/e Hi Oil bl8H»0j 
£ 8011 £AIS 33*^ S01HCK 

£^ BH 4^1 21 At DC^eOilAi MAI Oil 41 BIS MB, £^ BfS ?S CH£JOII 6Jl<y BS ^§01 

a ^ ad. nan ^£ yss 21 *ai2J2i ^msoiiai aaao. nau, ^« bbs se 23H oi# 
a <m^^oi ^oj ^A^oiiAH umm 4=£ ao. ses, bh uiaa aib^si ±§ ^i 
2i sb b**h 4* sick 

*?Of2!2S, ^£ BHS ?1 M DC ^eoilAH DH 520 HBIISOIQ ^'SSXIB, HBU2J2I 4*te lOHf 1000 
M0\2\ S?IOICh ^§2J AIBS HI a of 01 ^§XH^2] gSAI^DI Sf^ <M§ AIB2| tilSP E 4* 
2| HaiS^M 2| AJ DC ?§i ftl«8tb 3201 bIBSISm. X}d}M, 21 £ HBilS 4^ ^SXHSOll SISolHB, 

(^)asaa ^§2j s^oii^ °ais 4*m 10 oiass ggs^ 201 wa^iao. sich Haia 4^ 

^EI?J MM UBiofOI 1000 OI6fei 201 ttl&Z\o\Q. 

dim Oil 2^AH, ^fflim 30nmPJ Ta 2 0 5 2| UlSHBOtS Olgoh^ 2M 'HlflSHite *JA|0|| 221 §§@ -SaSHHI 
AH mm S«SCh bl^SMOl 250m, 30nm2] Ta 2 0 5 2| bf»0|-2| 2i(d/e)0| 5A|2j2§ l[nm]0PI 

(IHEOII, UH»af5l- b^^S^2| ^(d/£)2| m I(d/e)B 13[nm]2J 2^°^ a >joiCf. 01 3^011 

^ y^a 901 ssf s^e wwshib, §&^£?t n ^31^ e saisoiiAi b^i ej^fs^ 

oji am xisfSQ. oi a ^221 ^oiiai ae a a 011 cu^s, ^i^ai^oi 64^^ kh 100:1 01 

^21 ^^£f^^dpF soixuiy, s 8011 £Aia b^ aoi ^^2j xnms g&^£^ iooms^ xh 

01 gg^Eb eeH2J TNS ^§H} 7i2] g^SH2 # a^BS ^i§2| feOI ^2 6^1 AH & 

201 £A|£|Oi HO. 

» ^ h soii dsh, §en2i ^e^^M s&rn^ assa ^suf &.^saa ^§oii biaimoi ^i^ ¥^01 sh 

II 4^ 9111, SM£^^2J HA| D\ XiS^o^ ^ojg 4- 21201, §^£3f §^8Q. 

¥^f^ei oisaf 3118 saxfaia goio^i m&m ^ hi 201a. caafAi as ^qioiiai e ass 01 

31 Oil 3l^£IH £AI9 SAIIAH2I tfAIODOII BSHXI ST^Q. OjaAJ S¥B S^S^IOll AH B3S S 
2J ^Xl 5E^ g&}^!2J ^H^2| aCHUXI 01 EH D\X\ ^gOI ^feofD. 



^ ^soii ca^e, ean2j ^e^xfg s^afe ^^s^ y^^s^ ^§oii biaisfoi ^i^ ^^01 sh 

S?»l 
a 1 318; 

» 1 3IB2I SOII CH5H 2ta» HISS ^4^2J ^A^; 

a 1 SOII CH6H ^^2J <Ms<M; 

^Ol ^4-21 ^A^Hf feOI m>2\ <Mfoj jnSOil 3fWS ^31 HI 1 ^4^2J Sf4:S^; 

e &¥b ^4-2) sf^S^ e CH§5^ B S^OII 2 a £IH, Pi B¥b &OI ^4^2] SsS g C«i6ffe <m 
m<yOII ^^£Jfe iESSSa, 01 £3S§ ffi 01 £SSS2| SESS HlOimfc ^4^2J ^A^ g cHgrn^ ^ 
AtSOil SISJfe XII (X &Jtm S&^fe, feOI ^4^21 sl^S^if feOI ^4^2j a^OI CHI &£JS «( 

4^21 ^^S^W, 

^31 m^S] §}±&=>0\ X-|IS£|fe feOI a 1 3IB2I HSOII BB HI 2 3IB; 
^31 HI 1 ?\B3\ DfnrS^ ^31 HI 2 3IB2I SBOil HISS g§2^; 

^OIV ^Qil^' C^ SE^ S CHi= 6m2| °Jj§l Mgof2, &OI HI 1 U HI 2 3IB MOIOil ^ 

§§; sy 

^>,oj sf^s^^f ^31 °-i|§§ A^OIOil HISS UHB^a 6f3| 512^31 feOI °-l!§§ AFOIOi! HISS dH 

m^&m sssffe 2^h 01^21 isii s&sq, 

&OI 23H 01^21 12S2J 2|a|oj d[nm]g lkHzH] ^m^OilAH 2} S2j bl^SS £^ UVOJ Sl(d/ 
E)2| &S 15nm2f 40nm MO\S. 21 ^§2S ofe ^SSAISfl. 

a?» 2 

HI 1 SOII SlOiAl, 
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£D\ 2i(d/£)°l tfS 18nm£l 34 nm 01 Oil A) g§£lb 3J1 f§££ Slfe asjSSAISXI. 
g?S3 

HI 1 SOII SiOIAH, 

a}^| oHggoii Aigsife vt<mE si u<yg gsaa ^sa ¥s?ii eistsas ^§ § o\± muei s§ 

a§og 8Jte SJSHAISxI. 
HI 1 SOII 2iO)Aj, 

a^i owgSAISxIfe 401 = 42| <MSdOI 2f2f SI&ajSS SS§I2, S3I ^421 ^AldOl ^21 SOU CH 
& =4=21 ±?lQ±I.\m ^I|S12£ ?M6PI ?I6H ?Mi!Sl 335ICH, S3I = 42| ^A|£jO| 2¥ ? 
gg CH & HaigJSJ tl^OI SAISS^ offer 31 s§ 5>2, 

=^°j ajs^o ^ s^oj if^a= g aiesife a^oii £§21 ^421 saigjoii chsh biss 

=S§ 2*fe MtJSl S3o|fe Sife 31 S ?§2£ olfe 2«§HAISxl. 

S9S5 

a 4 »oii aw /h, 

A^i =421 6js<yg se§} feoi =421 <Ms<y 2*21011 chsioi hchs Mm am ?>fe g 

SSffe 3lisS S>fe 51 f§2S Site 2M§HA|§I|. 
ggS 6 

HI 5 SOU SiOiAl, 

a^i =421 dsa g &'2i°i s AjsAjon ch& £is&s2i =^01 Bigg oji^ ^4-si 2FAid e chssi- 

fe 4A|£S Pi ^AfAjoj ^I^AI^MQ 21 3\mA\?im 2>fe g^S §38|fer 3!I "§°£ 81 2!!i!SA| 
SXI. 

§gS 7 

HI 4 SOU 2A 01 AH, 

Af^| = 42] AjgAjg £ES £,OI = 42) t!Sd 2*21011 CH8I0I 5101^ AjS PS 2>*r sfS6!Sg g 

ssm, &;>i ^421 4Ai<y 2*2*011 chsioi eiaa 5>fe siatisi ses^ ;>igg 5>i= as 

o£ offer owgSAISxI. 
HI 7 SOU aiCHAI, 

a»^i a^o) AjsAj g o.ojo) & Aj S<a oii ens sis^s^ =.ah 0 | yai ctH, s^o| ^AfAj g cnesi 

fc ^A|AjS PS ^A|AjS| 3|SAI2!Ma 3|=A|2>g S>fe S^S SSSfte 3§ ^S°5 Sib ^SHAI 

§?S9 

HI 4 SOU SiCHAI, 

#71 ^421 <M2>Aj 2,*2}0|| Q|e sl&VAj S oj =^ 0 | 2| naiojoj gm oi#2| S3I =£A|<S0||/H g}a£II2, S 
31 a^AjS2| =go ^§ Haig ply m oy | 2|2V2| ^AI^OHAI §il> 3JM ^§°S olfe 2!j§ 
HAISXI. 

§^S 10 

HI 9 SOU 910\M, 

ao| =42) dSAj g o.o|o| gj ajs^oH Q|& =g 0 | aai CH, S?l ^421 ^Altf g CHgSI 

Sxl. 

S?S 11 

HI 9 SOU 2101AI, 

401 ^421 AjgAj 2.2*011 chs as<ys2i =g eias ^§21 hi 1 hbiis sei ^ssin, 

Slfe 4:§2| HI 2 H£ll SOU AH S2I EfSS &'AI gXISICH, 0I3SS 431^2^ fiJ^Sfe 2S ^§25 61 
fe 2!j§SA|§XI. 

S?S12 

HI 4 SOU S101AH, 

i§2| =42| nengjo 10 £fe io 32, 1000 SEfe lOOOaCf S}g 51 g ^§2S olfe 5"§SA| 
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